LECTURE V.:  THEORY  OF  FUNCTIONS  AND GEOMETRY.
(September i, 1893.)
A GEOMETRICAL representation of a function of a complex variable w=f(z)> where w — u + iv and z~x + iy, can be obtained by constructing models of the two surfaces w = <jf>(r,j^), v—-fy(x,y). This idea is realized in the models constructed by Dyck, which I have shown to you at the Exhibition.
Another well-known method, proposed by Riemann, consists in representing each of the two complex variables in the usual way in a plane. To every point in the ^-plane will correspond one or more points in the ze>-plane; as z moves in its plane, w describes a corresponding curve in the other plane. I may refer to the work of Holzmiiller* as a good elementary introduction to this subject, especially on account of the large number of special cases there worked out and illustrated by drawings.
In higher investigations, what is of interest is not so much the corresponding curves as corresponding areas or regions of the two planes. According to Riemann's fundamental theorem concerning conformal representation, two simply connected regions can always be made to correspond to each other conformally, so that either is the conformal representation
* Einfiihrung in die Theorie der isogonalen Verwandtschaften und der conformen Abbildungen, verbunden mit Anwendungen auf mathematische Physik, Leipzig, Teubner, 1882.
33ost essential in all true geometry. For this reason the so-called synthetic methods, as usually developed, do not appear to me very satisfactory. While giving elaborate constructions for special cases and details they fail entirely to afford a general view of the configurations as a whole.
